can alone be seen as central to the quality and nature of urban life in the twentieth century. It was a twin, in Canada at least, with the turnof-the-century economic transformation in its impact on modern life. Indeed, the extent to which economic influences can account for contemporary development seems, from this view, rather more limited than generally believed. Certainly there was an economic transformation to an urban-industrial society that had wide-ranging impact, including demographic. Economics probably accounts for much migration into the city, and, arguably, through improved living standards, reduced mortality in the city.
Equally, the excesses of industrial society provoked in some measure the efforts to solve problems of disease. But ultimate resolution was rooted in public health, not economics. And as death rates fell, cities grew strongly from their own population resources. It was a phenomenon that produced a demographic and a social transformation in its own right.
Demographic self-sufficience produced, among other things, it has been argued, a host of redefinitions in urban society, including a redefinition of work, a divorce between social rank and possession of 2 land, and a psychological reaction to crowding.
In addition, those born in cities acquired urban skills early, and once they stopped dying off in large numbers, remained as formidable economic competitors to migrants.
Urban populations, of course, soon matched those of the countryside, altering social perceptions and political power, surely, as McNeill says, "...a fundamental axis of humanity's encounter with the twentieth century Thomas McKeown and R. G. Record, "Reasons for the Decline of Mortality in England and Wales in the Nineteenth Century," Population Studies, Vol. 16 (1962) , pp. 94-122. The authors cite three major causes for decline of mortality in the second half of the century: rising standard of living, especially diet, responsible mainly for the decline of tuberculosis and to a lesser extent of typhus; hygienic changes of the sanitary reformers, for decline of the typhus, typhoid and cholera groups; and adaptation of host and disease, for scarlet fever, and possibly tuberculosis, typhus and cholera. Internally, population mixes were altered. Cities built on migration would tend to be composed of mature individuals; cities built from their own population resources would be demographically younger and likewise require more facilities for the young, like schools. Costs would be heavy to support a large, non-productive portion of the population.
Progress was perhaps easier when the cities were a killing ground, especially for the young.
Central to this human or social transformation was, as noted, the "sanitary revolution" in which Canada shared, but was conveniently pioneered elsewhere. The early phases of the "revolution" are generally attributed to the fear inspired by various nineteenth century pandemics, especially cholera. In Upper Canada, cholera, in 1832, certainly inspired the first health act, in 1833, but typhus in 1847 and Yellow Fever (in the United States) in the 1870s, along with the threat of cholera, especially in 1849 and 1866, provoked the more substantial early legislation.
Perhaps more important for Canada than epidemics was the British example.
Much Canadian legislation followed and replicated British initiatives.
As elsewhere, however, it is the 1880s that see "systematic" public health reinforced by a science based on the germ theory of disease.
The eureka moment can conveniently be attributed to Koch's isolation of the anthrax bacillus in 1876. Isolation by others of the typhoid, leprosy and malaria bacilli in 1880, and tuberculosis, again by Koch, in 1882, dramatized the new scientific thesis.
In a practical sense, these discoveries established a scientific paradigm on which a health technology could be constructed. They also resolved a long-running controversy over disease etiology that through much of the nineteenth century impaired efforts of sanitary reform.
With the scientific and sanitary breakthroughs at the end of the century, the death rate fell, and fell dramatically enough in the face of a declining birth rate to enable cities to grow in a significant way 3 Ibid.
from their own demographic resources as well as from migration. The widely accepted premise is that nineteenth century cities were "population sumps, ft killing off more people than they produced. Urban population maintenance and growth thus depended upon a bucolic cradle.
Matters got worse as the century progressed.
The result was a sort of race between the development of medical skills among Europe's doctors and public administrators...and the intensification of infections together with chronic ills provoked by altered conditions of living. Until near the end of the nineteenth century the race remained close in most of the world's great cities..
In Canadian cities the race was probably not so closely run.
From the little evidence available for urban areas in Canada, it would seem that birth rates remained somewhat higher than death rates.
Statistics are too uncertain to say much more.
In Ottawa's case, something in the order of 25 per 1,000 for both births and deaths seems In Ontario, the problem was two-fold: lack of compulsion to report vital statistics and lack of machinery to make reporting possible. Bylaws to require reporting were optional under the health act of 1849 and the municipal act of 1866. Ottawa's first bylaw provision requiring reporting was in 1868. But until 1874 there was no medical health officer to demand and to receive data. Even after 1874 his authority seems weak. For a generation, shoddy reporting is a chronic complaint in his annual report. Regular runs of statistics become available only in the 1880s when the federal department of agriculture began collecting "mortuary returns". But these data are questionable since based on medically uncertified returns from plausible for the 1870s and 1880s.
By the turn of the century, a change seems to have occurred. Death rates hovered around 18 per 1,000; birth rates 9 around 25 per 1,000.
The gap was capable of closing sharply. In the typhoid year of 1911, the death rate was reported as 20 per 1,000 (about the same as a good year in the 1880s) and the birth rate as 23.6 per 1,000.
morticians. The practice was stopped in the 1890s. Improved procedures were begun in 1896 by the provincial registrar general. Data collected at the local level by the MHOs is by their own admission suspect. In his 1893 annual report Ottawa's MHO reported 792 as the "total number of certificates of death.
ff "This I take to be evidently incorrect, as, in my estimation, the total mortality should be somewhere about 900." By 1895 he felt he had the numbers "approximately correct", but "...as records of the causes of death these statistics are misleading, and will have but little of the scientific value they should have so long as burials are permitted without a physician's certificate as to the cause of death." Available aggregated data are full of pitfalls. Some include stillborns, others not. Ottawa switched in 1884. Reporting periods vary. Some cities excluded deaths of non-residents; others included them, Ottawa to 1913. Much death, especially of exposed infants, was probably not recorded at all. Census mortality statistics for 1891 and 1901 seem to be low, even grossly low, and the procedure of preparing them is a revelation: see, Canada, Census of 1891, Bulletins 14 and 15; Census of 1901, Vol. IV. o Based on the one available statistic for 1878 of 24/1,000 (including stillborns), and longer trends through the 1880s and 1890s of about 22/1,000 (excluding stillborns). This would conform to the pattern of Boston and New York from 1815 to 1914 where death rates per 1,000 by quarter-century averages were respectively: 21.3, 25.0, 23.8, 19.5; and 28.1, 32.6, 27.5, and 18.4 . See F. L. Hoffman, "American Mortality," p. 101. Birth rates in Ottawa are virtually non-existent for the nineteenth century. In the early years of the twentieth century, however, the rate for the city lies in the 23-26 per 1,000 range, some 3-4 per 1,000 below the Ontario average and some 5-6 per 1,000 below the Canadian. Presuming this tendency held true in the nineteenth century, the birth rate for Ottawa would have been in the 25-28 per 1,000 range, or slightly higher than the death rate. See Table 1 for death rates. 9 See Registrar General, "Annual Report," Ontario, Sessional Papers, for various years. Death rates compiled from the reports of Ottawa's medical health officer are in Table 1 . Registrar General, "Annual Report, 1911 ," Sessional Papers, 1912 Figures vary from those of the MHO of Ottawa because of a different reporting period. In 1911, Ottawa had the second highest death rate among Ontario cities; Carleton County (at 21.1/1,000) had the highest county rate. ,  1878  1883^  1884  1885  1886  1887  1888  1889  1890  1891  1892  1893  1894  1895  1896  1897  1898  1899  1900 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 Some cities were determined to lose by default.
All the same, it is fairly clear that the cities of Canada by the twentieth century were increasingly able to grow from their own demographic resources. The result was that sharp increases in the numbers of city-born coincided with a strong rural-urban migration, and a massive European one, some of it city bound. In this sense the Canadian urban experience is unique. It is to be understood only in terms of three impulses to population growth working simultaneously. And of the three, natural increase is probably the most significant, though the least studied.
As speculative as the subject of death in the cities is, it is relatively well-served compared with fire. Literature on the control of fire and its impact on urban development is extremely thin, the notable major exception for Canada being the recent paper by John Weaver and Peter De Lottinville on conflagrations.
As an arguable hypothesis, it seems that fire tended to limit both the size and quality of nineteenth century buildings. That is, buildings of substance, excepting monumental ones, would likely be the exception until fire control was sufficiently effective to warrant the investment of large-scale capital over a long term, and also to bring fire insurance rates down to an economic level for large buildings. No matter how intrinsically sound a building, it was always under threat in the nineteenth century urban tinder box. The speculation is that much of the nineteenth century city was cheaply built because it was likely to be 12 burned down.
That is not to demote builders' speculation, low incomes, lack of regulation and a number of other factors for the shoddy, shack-like construction typical of the nineteenth century city. Still, the rapidity with which burned-out areas rebuilt is testimony to the low level of capital The central reason for such dilatory evolution seems to have lain in politics. For change, no matter how self-evident, was ultimately a political act that required the re-education of both politicians and their constituencies. It was also a political act that brought into play the fundamental cleavages and interests of the community. Racial, ideological and territorial differences had to be reconciled, along with those of class, property and business.
Change seemed to have proven too much for the Ottawa politician, as all the articles following illustrate. At best, their philosophy was one of change by crisis. There was, for example, no resolution to the fire hazards occasioned by piling lumber; the sawmills ultimately moved out of the city of their own accord. As for the control of typhoid and the related provision of pure water, the city fathers were more dragooned than reasoned into adequate provision of such services, notably by the threats of the fire underwriters, the provincial health officers, and the bad publicity of the health and pure water agitators.
In Ottawa, the search for pure water was a protracted one, repeated as one supply became foul or inadequate. Except for the rather tardy development of any public supply at all, and the curious and rather difficult relationship of the city and the senior government, lodged in
Ottawa from the 1860s, it was typical of many cities.
Despite its location at the junction of two rivers, both in the early days presumed to have drinkable water, water was a rather difficult
In this sense typical of many cities. For comparison see Nelson Manfred Blake, Water for the Cities, Maxwell School Series, III (Syracuse University Press, 1956) , as perhaps the best of published material. commodity to come by in early By town. Much of the townsite was 15Q feet above the Ottawa and some distance west of the Rideau River. Early attempts to sink wells in the high, rocky ground failed and many residents resorted to the water of the Bywash, essentially a conduit for canal overflow that ran through the Lower Town. The Bywash, however, soon became popular as a common sewer and laundry, and ultimately was declared a public nuisance, The result of these problems was the emergence in Bytown of a small army of water carriers, who supplied both domestic and fire needs.
They drew their supply from the Ottawa River using puncheons mounted on two wheels, or, in winter, on sleighs. Costs were high: 15 cents a barrel in summer; 25 cents in winter. In 1866, their charges to the city for supplying the fire companies were $2,000 of a fire budget of $5,093, or 18 some five per cent of the city budget in total.
They proved vigorous antagonists to proposals for a piped water supply, contributing both their votes and their fists to the opponents of the utility.
City of Ottawa, Minutes, 17 April 1872.
Ibid., 21 July 1856.
"Finance Report," Minutes, 13 August 1866.
A first proposal for a piped supply appears in 1855, the year Ottawa became a city and assumed its present name. It and another in 1857
were buried in committee. But an 1859 proposal from T.C. Keefer, eminent 19 Ottawan and ubiquitous railway and waterworks engineer, fared better.
It was put forward in mid-June just as contruction of the new "public buildings 11 was about to commence. Decision on design of the buildings and general oversight of their siting and construction, it might be noted, was by Samuel Keefer, assistant commissioner of public works and halfbrother to T.C.
Though "general causes" were cited as requiring a waterworks, two elements were central to Reefer's scheme and subsequent ones. The first was fire protection. For want of adequate water, Ottawans had to pay high insurance rates and maintain an expensive fire department 20 "...rendered comparatively useless for want of water."
The second was government. Reefer's scheme involved government at every step. Ibid.
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The special committee recommended Reefer prepare a formal proposal at a cost of $800. But a new "Water Works Committee" in 1860 recommended the job be given to Perry for $500. The recommendation was adopted by council 18 July 1860 on a division that mainly pitted the Lower Town against the Upper Town. 23 See esp. "Report of the Waterworks Committee," Minutes, 18 December 1861.
By the end of 1861, this first proposal had stalled. Negotiations with the province over hydraulic site, reservoir site, and funding had broken down. Sectional antagonisms divided city council. The city was nearly bankrupt, in 1861 failing to sell its debentures at 87%. The scheme itself, a public and combined work of drainage, macadamization and waterworks "...the most perfect which can be desired...," was probably too grandiose, and probably lacked a broad base of public support. Not only were the water carters antagonistic, but according to a retrospective report of 1870, "many of the principal ratepayers and most influential citizens have up to the present time considered the question of waterworks 25 as premature...."
Council was also told that "...parties had been endeavouring to induce the government to adopt an independent system for 26 supplying the Parliament and Departmental buildings with water...." And, indeed, the government did finish this first initiative by proceeding in 1864-65 to build its own internal waterworks.
Some five years passed and little happened, despite reports, complaints, high insurance rates, petitions, public meetings, repeated editorializing over waterworks, and promotion of a private scheme in 1866.
Finally in 1869 resort was had once again to T.C. Keefer, who came to city 27 council armed with new technology.
Perfection of the high pressure or "Holly" system made possible provisions of a pumped supply of piped water without resort to a reservoir and gravity. The city no longer needed the now unobtainable reservoir site on Parliament Hill, only an hydraulic site at Chaudière. Moreover, the new system, with its "free" pumping, and nearby Ottawa River supply, was relatively cheap, and in a pinch could survive financially without its largest potential customer, government. Montreal, a "fire alarm telegraph" and the reorganization of the fire department. In June, 1872, planning for a "grand main sewer" as an adjunct to the waterworks was begun, and actual construction started in 1874, the year the waterworks began operating.
Many practical problems plagued waterworks construction, but a political one proved more central. The waterworks commission was perceived to be (and was) largely drawn from the anglo-protestant elite of the city.
To ensure recognition of the sectional interests, so prominent in Ottawa politics, a largely Lower Town phalanx sought to eliminate the commission and bring the waterworks under the direct control of the council. Twice 28 they failed-in 1875 and 1877-but ultimately succeeded in April of 1879.
There control stayed. When questions of the adequacy or purity of the water supply emerged, they focussed directly on the local politicians, who were afforded neither the buffer nor the scapegoat of an independent commission.
At the outset, it was taken for granted that the Ottawa River source of the city's supply was pure. It was not that much of a concern in any case, since water in the 1870s and 1880s was not widely perceived as a carrier of disease. The chief problems with the waterworks well into the twentieth century had to do with excessive consumption and the related concern of sufficient pressure for fighting fires. Provision of additional pumps, and latterly-a crucial point to be noted-the provision of additional Ottawa River intakes near the pumping station for supply in emergency overcame most of these difficulties.
Though there was some concern in 1881 about the pollution of the source of the water supply, leading to a demand by the federal authorities for a filtered supply before they would contract for city Minutes, 10 April 1879. City council informed that the province had passed the waterworks amendment bill.
water, nothing was done.
The city merely suggested the government put its own filters on. The main objection, in any case, was not to the possibility of disease, but to the taste and the color, the city's water being a brownish commodity, well-charged with vegetable matter.
The first critical intersection of the city property had private means to dispose of waste and to effect their own drainage and sanitation. As well, some of the devices to control infectious disease, such as quarantine, struck hard at business and was only barely tolerated. As well, disease was perceived as, and if the statistics of 3 the 1880s are even reasonably accurate was, socially biased in its incidence.
In Ottawa, it struck hardest in the poorer wards of the city, ones which coincidentally, harbored the bulk of the politically weaker Roman Catholic (both French and Irish) populations. Finally, the etiology of disease was imperfectly understood until the last decades of the century, whereas the "etiology" of fire was. Prescription, for example in the form of waterworks, was easily perceived in the case of fire. In the case of disease, the influential miasmatic, anti-contagionist, or filth theory dictated prophylaxis, if public works were involved, in drainage primarily, to a lesser degree in sewerage, but not in a central way in water.
Water Works Committee, "Annual Report," Minutes, 5 December 1881. As usual, the board was heavily biased in its membership toward the anglo-protestant, upper town 32 community.
Apart from some elementary cleansing measures, and, perhaps, a suggestion by one doctor on the board to "drive the Emigrants out of town" 33 to prevent contamination of the healthy, the board showed little imagination. 
It was disbanded in

32
Only two of the sixteen members of the board were Irish Catholics, though most of the emigrants and perhaps forty per cent of the town were. It was, however, a familiar pattern in Bytown, replicated for example in the commission of peace and the militia.
The Packet, 4 September 1847. make preparations to cleanse the town in Spring in anticipation of the summer or cholera season. These measures were carried out in Bytown/ Ottawa by the High Bailiff under the direction, not of the "Sanatary"
Committee, which seems to have had only a planning role, but the Streets and Improvements Committee. The High Bailiff used the Nuisance Bylaw as his legal instrument, not health legislation. It was a problematic device, at best, for though, as he pointed out in 1857, he had the majesty of the law behind him, council had failed to provide "suitable places for depositing the filth which has accumulated in the yards of the Citizens during the 34 winter....
11
Nor would city council provide such places for more than 30 years. Laws affecting public health in Ottawa often lacked a practical dimension and would languish without affective trappings.
There was, in fact, no statute to enable local government to make comprehensive bylaws respecting health or to provide the necessary officers and machinery to implement them. As close as Bytown council came to provision of a permanent facility in the early years was to build a cholera shed in 1854 on donated land, and to appoint two doctors as medical health officers to the "public" hospital. There were no cholera patients, "...but one man 35 had been put into it with his neck broken, but not cured.
The building was ultimately sold to the man who had donated the land.
Special legislation to deal with special problems also did not work. Smallpox is a case in point. It was the only contagious disease in the period with a well-established specific for prevention, that is vaccination. As early as 1861, the provincial legislature passed an act to provide for the more general adoption of vaccination in cities, and under the terms of the legislation, Ottawa, in 1862, made provision for vaccination of the poor at public expense. Local doctors were appointed of.
to act as public vaccinators in each ward.
But the effort largely failed, inspection of a permanent and independent health board or health officer, A good deal of public education was also necessary to gain acceptance of a procedure whose efficacy was proven statistically, but not established theoretically. It was also one that encountered strong resistance from anti-vaccination groups, and one that was subject to side-effects given the live vaccine, the septic procedures, and the crude instruments of the day.
The first attempt by Ottawa to provide continuing health machinery was in 1865 when a "Board of Health 11 was appointed to effect what had become an annual spring clean-up. With the new council of 1866, and cholera once again on the horizon, the "Board of Health" was promoted to the status of 37 a standing committee.
The actions of both years were strictly speaking illegal, there being no statutory provision, and only in May, 1866, when the province invoked the 1849 health act, could a board of health, and then only one of the temporary variety, be established. Its term expired at the end of October. But in the same year, the provincial government also amended the Municipal Act to permit the establishment of permanent boards of health 38 and the writing of health bylaws.
It marks the beginning of permanent structures of public health at the local level.
In Ottawa, a local board of health was struck at the beginning of 1867, and was given its operating framework with the passage on 22 June 39 1868 of the city's first health bylaw.
The bylaw was a comprehensive document of great strength in theory, but one, as it proved, desperately ineffective in practice. "The Board of Health" in Ottawa was a standing committee of council and composed of aldermen. It was to administer a bylaw that, among other things, provided for investigation and abatement of all nuisances and sources of disease, including quarantine of commercial traffic; stipulated procedures for reporting "malignant" diseases by both physicians and hotel or boarding house keepers; prohibited adulteration of foodstuffs and medicines, the 37 Ibid., 15 January 1866. A schedule of penalties was enforceable in the police court of the city.
There was no provision for a medical health officer.
In reality, the weaknesses were many, chief among them the dependence of the board of health on other city agencies and officers to implement health measures. The board had no staff of its own and little budget. The annual spring clean-up, perhaps the chief health measure of the middle decades f was carried out by the Streets and Improvements Committee (later the Board of Works), as were correction of deficiencies in the drains and sewers of the city, including by the 1870s residential hook-ups.
Inspection, reporting and enforcement were only as good as the Police Commission-operating independently of city council-would make it, since the police were the health inspectors. The police commission, especially when pressed for money, was not that enthusiastic. For example, for most of 1872 the health committee agitated for the re-instatement of "Sergeant" 40 McVettie, removed as health inspector in April of that year.
The police, in addition, were responsible for engaging contractors to remove night soil 41 from the city.
The presence of the federal authority provided its own problems.
It, of course, was not obliged to recognize any other authority and only by protracted, and often angry negotiation could the city induce it to abate nuisances such as the canal Bywash. The Dominion government could not be hauled into the city r s police court.
To some extent these problems were overcome in 1874 when the city,
40
See for example, Minutes, 8 April 1872 and 7 October 1872. 41
Ibid., 7 April 1874. The police chief had contracted with three parties for the removal of night soil. In the main, this was the system, with amendments to the bylaw, that served the health needs of the city to the 1880s, and to a somewhat lesser extent, into the twentieth century.
But the medical health officer, like the high bailiff and the police chief before him, could only invoke the law. Enforcing it, or, more important obtaining budget and facilities from his political masters to make it work, often met apathy or outright resistance. The MHO could not coerce the local politicians, and often could not convince. They were more likely to listen to the vested interests in the town, like the slaughterhouse operators (supported by the numerous butchers) whose "offensive establishments 11 Lynn struggled in vain to bring under control.
More positive support was to come from the provincial level.
In 1878, as a result of a threat of Yellow Fever in the United States, the Ontario Legislature struck a select committee on public health, 44 chaired by Dr. Adam Crooks, MPP.
The committee's report was a sharp indictment of local health practices in the province:
...with the exception of passing by-laws and appointing committees on the public health, the municipal councils in general have not adopted or exercised any practical means for promoting the public health, or for removing filth, refuse, or other causes of injury.,^ "An Act Respecting Public Health," Statutes of Ontario, 36 Vic, c.
The first of these published in the Minutes, 11 January 1875.
Adam Crooks, chairman, "Report of Select Committee on Public Health, 1 March 1878, Ontario, Sessional Papers, 1878, App. 2.
Ibid., p. 1. Local authorities, under orders of the central board, could now be compelled to enact measures and establish machinery for the protection of public health. Statistically, at any rate, there was a great deal of expansion in public health activity as a result of the legislation.
A series of amendments in the 1880s and 1890s stiffened the authority of the provincial board. Its sanction, for example, became mandatory for proposed sewer and waterworks. Expansion of civic health departments to include nuisance, food and other inspectors and specialists generally followed an extension of the provincial board's authority.
The 1884 legislation also attempted to deal with the problem of political influence. Under it, local boards of health were to consist of the mayor and eight ratepayers, a system that became effective in Ottawa 48 in 1886, just before a typhoid epidemic. The ratepayers proved no better than the politicians, and by the end of the decade boards of health were Ibid., p. 2.
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"Social Welfare in Ontario," in J.E. Middleton and Fred Landon, The Province of Ontario; A History, 1615 -1927 , Vol. I (Toronto: Dominion Publishing, 1927 once more drawn from city councils that were at least susceptible to the 49 anger of the voter.
The provincial actions from 1878 to 1884 coincide with the scientific breakthroughs of Koch and others, which established the germ theory of disease. It seems unlikely that the 1882 act was built on this proposition, though it is possible that the 1884 act owed something to science. Middleton notes that of the four physicians on the seven-man board of health established by the act, all were contagionists with a belief in predisposing causes.
This would be in quite sharp contrast to attitudes displayed by the 200 physicians canvassed by the Crooks 1 committee in 1878, most of whom seem to have been miasmists with some belief in contagion. It would also be in sharp contrast to the anticontagionist ideas that heavily influenced medical thinking and public health through much of the nineteenth century until the middle-1880s.
As noted, perhaps the dominant notion respecting disease was the miasmatic, anti-contagionist, or filth theory, that reached the peak of its influence in the 1870s with what one doctor later called the "sewer 52 gas bogy."
Many city councils, including that of Ottawa, spent a good deal of time and energy considering ways (none of them successful) of abating the vapours, believed to be deadly, from city sewers. Miasmists believed that disease spread without contact with existing cases, but was caused by miasmas which might be produced by atmospheric changes, vapour from the earth, or that arising from filth, stagnant water, sewer gas and the like. A relative minority of doctors were contagionists, or people 49 *Ibid., 21 January 1889, Bylaw 893.
Middleton and Landon, Ontario, p. 564. 51 Crooks, "Report of Select Committee on Public Health." Preventive measures recommended by the doctors were, for example: A supply of pure water and pure air by 34; better drainage and sewerage by 70; public education by 33; ventilation by 27; removal of filth by 24; ventilation of cellars by 8; isolation of persons with contagious diseases by 6; personal cleanliness by 7; removal of causes of intemperate habits by 5; the planting of trees by 2. Even at that the dichotomy was not uncomplicated. Great weight was also placed on predisposing causes, including mental and moral state.
An epidemic might also be "...a scourge sent from the Almighty and having 53 in it a voice calling loudly for humiliating and deep thought." Disease was also variously related to a deficiency in atmospheric electricity or improper diet. As well, many miasmists did not rule out contagion as an additional cause, or contagionists, miasmatic influences.
The scientific conflict over the cause of disease had serious implications. Since, as Morris asserts, "...the choice between the two paradigms [of the miasmists and contagionists] could not be made from scientific rules, the choice was directed by social pressures from outside 54 the medical community."
In Bytown/Ottawa, the scientific deadlock seems to have contributed more to apathy and indifference that made vaccination uneven, quarantine only partially effective, clean-up episodic, and permitted ethnic and political clash to dominate health questions. The reputation 55 of the medical profession was also compromised by the contending science.
Quackery could flourish along with apathy.
In Ottawa, an important illustration of many problems affecting public health-both scientific and political-occurred as a result of the typhoid epidemic of 1887, when the city, and especially the medical health officer, had to deal with a crisis in the middle of the transition of scientific opinion.
As early as 1875, a year in which typhoid fever was the disease "most prevalent," the medical health officer, then James Lynn, noted the emerging opinion of "Eminent authorities" that typhoid "...does not rise spontaneously from filth or water made foul, but must be communicated by Ee was clearly not convinced and remained pre-eminently a miasmist, asserting that despite learned opinion "...where drainage is imperfect, the exhalations from the drains naturally cause the spread of disease." He also was a believer in predisposing causes. "Even admitting [the new typhoid] theory, filth and general inattention to details of cleanliness are the strong allies of disorder and disease, and so pre-dispose human systems, that on the 58 appearance of the fever they more readily succumb."
Lynn, over the years, concentrated his assault on drainage and filth as a cause of disease.
The city, by the end of the 1870s, he noted, had "...a supply of pure and wholesome water...." But, he went on, "abundance of pure water is a blessing to a community only so long as there exists a proper system of drainage.
Pure air is as necessary to vitality as pure water, and it is impossible to have the former so long as stagnant water is allowed to remain in our 59 midst."
Lynn In 1886, however, his prediction was confounded by a sharp rise in the death toll, some 208 higher than 1885. "This increased mortality," he argued, lf is not always an exact test of the sanitary condition of a city.,.. It may be, as it was in our case, partly the result of influences not altogether controllable and partly due to legitimate causes. 11 The prevalence of typhoid fever, was for example attributed "to a large extent" to "...atmospheric influences and to the upturning of the soil necessitated by the extensive subsidiary drainage and other sanitary works of improvement going on in every part of the city."
A year later, in 1887, the medical health officer and the city council were thrown into a complete state of confusion when in November a typhoid epidemic "such as Ottawa has never before experienced" struck "suddenly within a space of ten days overspreading the whole city." Some 1,500 cases were reported in Ottawa and the area for November, December and 6 ^ January, and 32 died in the first two months.
The epidemic clearly marked a turn in the thinking of city health officials about the cause of disease-or at least typhoid-and reveals much about the reluctance to abandon old perceptions, especially if it cost money.
In his report for the year ending 31 October 1887, but written during the first stages of the epidemic, the medical health officer was still attributing the few cases of typhoid fever in the early part of the year as "...probably owing to the peculiar meteorological state of the 64 atmosphere which had prevailed since spring."
But by December of 1887, in a special report to the Board of Health, Robillard had clearly changed s Lake] that the waters in this creek are polluted with all sorts of offensive and dangerous matter from privies, pig pens, glue factory and slaughter house....,.
There is also, he added, the sewage from the residences along the route of the creek, and there alone is "...all the matter and conditions necessary for the contamination of the water used in this city." ".. The waterworks committee, for its part, sought analysis of the water, and on 23 January 1888 reported that samples were found "free from sewage pollution" but surcharged "to a dangerous extent with vegetable organic matter" that could be removed by boiling or filtration. They recommended against a new clear water pipe, but called upon the city engineer to make further investigations and to take soundings and prepare plans for a new intake.
The city engineer, Robert Surtees, produced the material in March, along with his own engineering and medical appraisal. He told the committee: "1 entertain a great doubt about the present necessity or advisability of extending the clear water pipe further into the river...."
He argued that several analyses of the city's water "prove there is no sewage pollution." And he questioned, at bottom, the health officer's thesis that the source of the disease was in the water supply.
Ibid. I find that some leading authorities are of the opinion that the air we breathe is the first and most probable cause of infection, because, we take very much more air into our lungs than we take water into our stomachs, and also because the lungs afford a better chance for the organisms to enter the blood...; moreover it is stated by experts, that the evidence which connects the disease with polluted water is purely circumstantial....
He suggested, as a precaution that would embrace all scientific eventualities, to properly drain Rochesterville Creek (when it became part of the city), thereby satisfying the miasmists, to a point downstream from the clear water intake, thereby satisfying the contagionists. In the meantime, he suggested further monitoring of Ottawa River water and an investigation 72 of systems of purification used elsewhere.
Council received the results of this second inquiry in April.
Surtees and the chairman of the waterworks committee reported that a new clear water pipe extending to the middle of the river would cost at least $4,000, whereas a plant for precipitation, mechanical filtration and oxidation would cost about $15,000 at current consumption. They recommended "...no further action be taken towards extending the clear water pipe...as it is quite evident if there is any impurity in the Ottawa water that it is not of local origin, but applies to the entire river.... ft Such diagnosis also made cleaning up Rochesterville Creek a redundancy. They added that if the ongoing monitoring program proves the water impure, then the 73 filtration system be adopted as a curative.
It was the simplest and cheapest course.
In the face of the inquiries and with the end of the epidemic, the medical health officer climbed down somewhat. In his report for 1888, The problem of pure water in the 1880s was not solved by man or science, but by act of God. On 15 October 1889, the waterworks committee reported that the old wooden intake pipe had decayed beyond repair and would have to be replaced. It recommended that "...in order to leave no doubt about ensuring as pure a water supply as possible...," that a 40 inch clear water pipe, constructed of metal, be extended to the centre of the 76 river.
For more than two decades there was little concern about the city's water, so far as disease was concerned, except for some inquietude about a rise in the incidence of typhoid at the turn of century, and about the possibility of pollution of the centre of the river from Aylmer, some miles upstream on the north bank of the river. But by and large, there were few "Annual Report of the Medical Health Officer," for the year ending 31 October 1888, Minutes, 3 December 1888, p. 538. 75 Ibid., p. 540. concerns about purity-though some about volume and consumption-until the events of the second decade of the twentieth century.
•k * *
As the papers that follow illustrate, in the period between the 1880s, when effective measures for the control of both disease and fire were available, and the 1910s, it is quite remarkable how little Ottawa and its political leaders did, and how reluctantly and how tentatively they responded to major social problems of fire and disease.
A plausible explanation, with respect at least to disease, can be contrived for the period before the 1880s: a division of opinion in the medical and scientific community permitted the operation of external social, economic or political forces to determine or dictate public health measures, or, more often, ignore them. What is not clear, is why the attitude persisted. In Ottawa, it was, at times, almost as if Koch, anthrax and the provincial board of health had never happened, at least with respect to typhoid and the search for pure water. Typhoid and other contagious diseases, such as diphtheria, remained endemic and not much reduced in incidence from the 1870s. The long-term drop in mortality in the city, seems to owe more to a drop in infant mortality, especially 78 in the foundling homes, and also, possibly, to better scavenging and sewerage as well as improved personal hygiene. The public sector remained Victorian. Examples apart from typhoid are numerous. For instance, in 1911, a typhoid year, the provincial medical health officer had to threaten See Table 1 .
From 1879 to 1883 of the 739 children received in Ottawa's one foundling home, 644 died, or about 85 per cent. By 1891 the percentage had dropped to 60 and by 1903 to 27. In 1882-3, the home registered 199 deaths. The total for the city (including stillborns) was 781. That is, the home alone accounted for a quarter of the city's mortality. In 1903, of 1198 deaths in Ottawa, the foundling home accounted for only 79. As well, infant mortality in general declined in the period.
to quarantine the city to get action from city council after a second 79 outbreak of smallpox.
As for fire, the reason why the lumber piles did not go, is perhaps too obvious: the economic cost was too high; the social benefits deemed minor.
Ottawa, like other cities, was simply not run by a cadre of people who saw things in terms of a response to collective social welfare, the obvious notwithstanding. Nor were geographic, ethnic, religious or class groups sufficiently organized or powerful to demand from the councils of the day that they be not subject to the threat of disease and fire. 1911 ," Sessional Papers, 1912 
